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Fieldwork
Astonishing Wave Heights Among the Findings
of an International Tsunami Survey Team on Sumatra

By Helen Gibbons and Guy Gelfenbaum

Coastal Science and Research News from Across the USGS

http://soundwaves.usgs.gov/

An International Tsunami Survey Team
(ITST) studying the effects of the Decem-
ber 26 tsunami on Indonesia’s island of
Sumatra documented wave heights of 20
to 30 m (65 to 100 ft) at the island’s north-

west end and found evidence suggesting
Epicenter

that wave heights may have ranged from N Wadp 1 . e = W , Magnitude 80|, »~/
15 to 30 m (50 to 100 ft) along a 100-km X R ) 3 & N Do 26,2001 /” s
(60 mi) stretch of the northwest coast. | : i =L | 7 % & WDIAN OGEAN

These wave heights are higher than those
predicted by computer models made soon
after the earthquake that triggered the tsu-
nami. “Groundtruthing” the models, which
are used to forecast tsunamis for early-

. . Black rectangles show areas
warning systems and long-term planning ; ) | : surveyed by the International
efforts, was one of the main goals of the _ SR NS Tsunami Survey Team in Su-
scientific survey. T St Fij=" VWb matra.

The survey was conducted from Janu- '
ary 20 to 29 in the province of Aceh,
which lies only 100 km (60 mi) from the
epicenter of the earthquake and sustained
what many consider the worst tsunami
damage of all affected areas. About a
third of the 320,000 residents of Aceh’s
capital, Banda Aceh, are dead or missing,
accounting for much of Indonesia’s toll
of more than125,000 dead and 90,000
missing.

Led by Yoshinobu Tsuji of the Uni-
versity of Tokyo’s Earthquake Research
Institute, the survey team consisted of nine
scientists from Japan, six from Indonesia,
two from France, and two from the United
States. The U.S. scientists were Andy
Moore of Kent State University and Guy
Gelfenbaum of the U.S. Geological Sur-

vey (USGS). - i S
The team collected information about Survey team members. Standing, left to right: Budi Waluyo, Takanobu Kamataki, Yuichi
wave heights at the beach and inland, in- Nishimura (leaning over, with cap in hand), Sindhu Nugroho, Rahmat Triyono (wearing red

cap), Raphael Paris, Yudhicara, Franck Lavigne, Inyoman Sukanta, Yuichiro Tanioka, team
leader Yoshinobu Tsuji, Hideo Matsutomi, and Guy Gelfenbaum. Kneeling in front, left to right:
Tsutomu Sakakiyama, Yoshikane Murakami, and Andrew Moore. Alphonso was part of the

undation distance (how far inland the wa-
ter reached), runup elevation (the water’s

height relative to mean sea level at its team in Sumatra but is not pictured. Members of the team who contributed from Japan are
(Tsunami continued on page 2) Masafumi Matsuyama and Yuichi Namegaya.
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Fieldwork, continued

(Tsunami continued from page 1)

farthest reach inland),
flow directions, erosion,
sediment deposition,
and coastal subsidence.
The team gathered
some of its informa-
tion from eyewitness
accounts. Though not
always reliable (com-
monly, eyewitnesses are
running for their lives
as they observe the tsu-
nami), the eyewitness
accounts collected in

Sumatra provided sev-

eral consistent pieces of

information:

 In Banda Aceh, the city closest to the
earthquake epicenter, the tsunami ar-
rived about 15 to 20 minutes after the
earthquake was felt.

* Many buildings in Banda Aceh with-
stood the earthquake shaking but were
destroyed by the tsunami waves.

e Likely because of the area’s low eleva-
tion, the first tsunami wave that struck
Banda Aceh did not have time to recede
before the arrival of the next wave: the
second tsunami wave rode over the
first, and the third rode over the second.
Being just landward of the subduction

zone where the tsunami-generating earth-

quake occurred, northwestern Sumatra
was struck by a “near field” tsunami. In
contrast, areas across the ocean from the
earthquake epicenter, such as Sri Lanka,
were struck by “far field” tsunamis. The
rapid arrival of the tsunami in near-field
locations—just 15 to 20 minutes in Banda

Aceh—means that a tsunami early-warn-

Survey-team members Franck Lavigne (white cap, second from
right) and Alphenso (far right) collect eyewitness accounts from
residents in Banda Aceh. Photograph by Guy Gelfenbaum, USGS.

ing system, now in the planning stages for
the Indian Ocean, should be accompanied
by tsunami education and long-term emer-
gency and land-use planning efforts for
the most effective mitigation of tsunami
hazards.

Because the tsunami washed out many
roads and bridges, the scientists had to
hike long distances to reach some field ar-
eas, and on several occasions used make-
shift rafts constructed from barrels and
boards to cross rivers. Despite such com-
plications, they were able to collect much
data, which will be used to improve both
the scientific understanding of tsunamis
and the computer models used to predict
tsunami effects.

To measure wave heights, the scientists
looked for water stains on buildings and
broken branches and debris in trees (where
buildings and trees were left standing),
then used laser rangefinders to calculate

(Tsunami continued on page 3)
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Some of the tsunami characteristics typically measured by survey teams (see URL http://
walrus.wr.usgs.gov/tsunami/srilanka05/measurements.html).
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Fieldwork, continued

(Tsunami continued from page 2)

the heights. The west-facing coastlines The power ful

. tsunami waves
were struck by the highest waves, some snapped offtrees
more than 30 m high. Waves that wrapped swept buildings ’

around the island to hit the north-facing
coastline of Banda Aceh were lower, about
10 m high, but the area’s low-lying land
allowed those waves to penetrate far in-
land. Inundation distances in the province
were so large that they were most easily
measured from satellite images, where
sediment deposited by the waves and veg-
etation killed by the saltwater are clearly

from their founda-
tions, and stranded
the coal barge and
tugboat shown in
these photographs
taken south of

Lho Nga. The line
along the cliff
where thick green
vegetation (above)
meets brown rock

visible. One such image (next page) shows and rubble (below)
that the waves that struck the villages of marks the elevation
Lampuuk and Lho Nga on the west coast reached by tsunami
met the waves that struck Banda Aceh waves here: 31'm
(102 ft) above sea

from the north.

Items broken and bent by the tsunami
waves, as well as sedimentary structures
in the tsunami deposits, were used to
determine flow directions. The scientists

level. Wide view
southward, closeup
view northward.
Photographs by Guy
Gelfenbaum, USGS.

found that the large tsunami waves flowed . .
around natural barriers, flooding low-lying Measured tsunami hEIght( ITI}
areflzillsl behind them. Baids Acak 2005,1/30

e researchers surveyed beach profiles o
to document erosion (common near the E
coast) and deposition (common inland) by E L 30 a
the tsunami. Sand eroded from beaches ] o 3
probably provided much of the sand that 20 4 north coast £ 20 =
was deposited inland. The survey team o
dug trenches in the tsunami deposits to 10 3 E10 @’
measure their thickness and to examine i“ ml H ;?_:
other characteristics that can shed light on & B B 0 . . .D 3
how high the waves were and how fast the % f‘l*-" . 9512 95 ;tB 9524 =
water was flowing. Data from the sediment = — =

(Tsunami continued on page 4) N -5 36" - 5 36'
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Steel beam bent by debris carried in the powerful waves that
struck Lho Nga on Sumatra’s west coast. Photograph by Guy
Gelfenbaum, USGS.

Graphs of tsunami heights measured by the survey team in Banda Aceh (north
coast) and along the west coast from Lampuuk to Leupeung.
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Fieldwork, continued

(Tsunami continued from page 3)

deposits will not only tell scientists about
the recent tsunami but also help them rec-
ognize and interpret the deposits of ancient
tsunamis, which, in turn, will help them
better understand an area’s tsunami history
and its likely tsunami risk (see “USGS
Scientists Study Sediment Deposited by
2004 Indian Ocean Tsunami” in Sound
Waves, February 2005).

Models predict that the type of earth-
quake that caused the tsunami—a mega-
thrust—will raise the sea floor above the
fault rupture and cause subsidence near
the coast. So, the team was not surprised
to find evidence that coastal land had
subsided in Sumatra. Trees with roots
and lower trunks submerged in seawater

(Tsunami continued on page 5)

Brown tones of tsunami deposits and vegetation killed by saltwater show the
extent of the tsunami’s inundation in this satellite image of northwestern Aceh
province. Arrows indicate tsunami flow directions. Note that tsunami waves
flowing in from the north met waves from the west in one area. Satellite im-
age acquired using Space Imaging’s IKONOS satellite (see URL http://www.
spaceimaging.com/) and processed by the Centre for Remote Imaging, Sensing
and Processing (CRISP), National University of Singapore (see URL http://fwww.

crisp.nus.edu.sg/tsunamif).
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A mosque is left standing
amid the rubble in Banda
Aceh. Several mosques
survived and may have
been saved by the open
ground floor that is part
of their design. The
tsunami waves reached
the middle of the second
floor. Photograph by Guy
Gelfenbaum, USGS.

Cross-sectional view of tsunami deposits at the village of Lam-
puuk. A 73-cm thickness of sand was deposited over soil (dark
material in bottom center), in beds indicating multiple pulses
of sand deposition. The lowermost bed, 45 cm of sand grading
upward from coarse to fine, settled from suspension in a single
wave and can be used to characterize the wave’s height and
velocity. Photograph by Guy Gelfenbaum, USGS.

Guy Gelfenbaum measures coastal subsidence along Sumatra’s
northwest coast on the basis of trees whose roots and lower
trunks are now submerged in saltwater. The land here subsided 1
to 2 m during the earthquake; the treetops were snapped off by the
tsunami.
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Fieldwork, continued

(Tsunami continued from page 4)

indicate that coastal land subsided 1 to

2 m (3 to 6 ft) in some areas. Japanese
team member Yuichiro Tanioka and his
Indonesian graduate student Yudhicara
resurveyed parts of Banda Aceh for which
older elevation maps were available and
discovered that the land there had subsided
by 28 to 57 cm (about 1 to 2 ft).

The scientists’ efforts were focused
mainly around the very northwest end of
Sumatra, but they also collected data about
100 km (60 mi) to the south, at Kreung
Sabe. Wave heights of 15 m (50 ft) at that
site suggest that the tsunami waves may
have been unusually high, 15 to 30 m,
along the entire 100-km stretch of coast
from Kreung Sabe to the northwest tip of
the island. USGS scientists hope to return
to Sumatra in April to test this hypothesis
by measuring wave heights at intermediate
points along the coastline and to collect
additional data, such as nearshore bathym-
etry and sediment-deposit profiles. &

Jan. 10, 2003

Erosion of beach sand is evident in this before-and-after pair of satellite images of the coast

at Lampuuk. White structure near the center of the images is a mosque that survived the tsu-
nami. Satellite image acquired using Space Imaging’s IKONOS satellite (see URL http://www.
spaceimaging.com/) and processed by the Centre for Remote Imaging, Sensing and Processing
(CRISP), National University of Singapore (see URL http://www.crisp.nus.edu.sg/tsunami/).

USGS Flood-Response Teams Documented Effects of Hurricane Charley in
Southwest-Central Florida in August 2004

By Robert Blanchard

Hurricane Charley made landfall at
3:45 p.m. Eastern Daylight Time (EDT) at
Cayo Costa, just north of the barrier island
Captiva in Lee County, FL, on August 13,
2004. The storm was a Category 4 hur-
ricane with winds of about 140 mph at the
time it hit the Florida coast. In the days
after the storm, U.S. Geological Survey
(USGS) scientists hurried out to docu-
ment its effects. While researchers from
the USGS center in St. Petersburg, FL,
were flying over the coast to photograph
coastal erosion and deposition (see article
in Sound Waves, October 2004, at URL
http://soundwaves.usgs.gov/2004/10/),
flood-response teams from the USGS
Tampa Hydrologic Data Section were
on the ground, measuring streamflow
and other effects of the storm throughout
southwest-central Florida.

Hurricane Charley’s eye wall passed over
Punta Gorda and Port Charlotte, snapping
utility poles, damaging buildings, and flood-
ing roads. Storm surge from the hurricane

(Hurricane Charley continued on page 6)

Fieldwork

Florida storm
damage from
Hurricane Char-
ley in Arcadia
(above) and along
Interstate 75 near
Punta Gorda
(below).
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Fieldwork, continued

(Hurricane Charley continued from page 5)

was about 4 ft. The center of the hurricane
continued northeast at about 25 mph and
moved through Fort Ogden, Arcadia, Zolfo
Springs, and Wachula, passing Lake Wales
at approximately 7:45 p.m. (EDT). Charley
moved off the northeast coast of Florida
near Daytona Beach at around 11:00 p.m.
(EDT) as a Category 1 hurricane. The most
intense damage occurred in a band approxi-
mately 10 mi wide around the eye wall; less
intense damage occurred outward from the
center approximately 35 mi. High winds
and floodwater from this storm caused
damage to public and private property, with
an approximate cost to insurers of $7.4 bil-
lion (Insurance Information Institute).
Flood-response teams from the USGS
Tampa Hydrologic Data Section were
deployed after the passing of Hurricane
Charley to measure discharge (stream-

|
Eharley

T -y 4 , o

USGS employee (arrow) flags high-water marks
from Hurricane Charley storm surge in Char-
lotte County.

flow), conduct inspections, and make
repairs to USGS gauging stations in Char-
lotte, Sarasota, Manatee, Hardee, High-
lands, and Polk Counties. Two stream-
gauging stations were destroyed and nine
were damaged by the high winds and
floodwaters associated with the hurricane.
In addition to the flood-response effort,
survey crews were sent to flag high-water
marks left by the storm surge along the
coastline in Charlotte County. High-water
marks were used to determine the maxi-
mum elevation of floodwaters. Precipita-
tion recorded at three USGS gauging sta-
tions in southwest-central Florida ranged
from 1.6 to 5.4 inches during the storm.
The Tampa Hydrologic Data Section
operates a network of streamflow-gauging
stations in southwest-central Florida in
cooperation with Federal, State, and lo-
cal agencies. Data from these stations are
crucial for water-supply planning, flood

Track of Hurricane Charley, August 9-15, 2004
(based on data from the National Weather
Service). (A larger map, with additional in-
formation about windspeeds, is available at
URL http://soundwaves.usgs.gov/2005/03/
fieldwork2.html.)

Stream-gauging station, Peace Creek Drainage
Canal 02293987, before (above) and after (be-
low) Hurricane Charley.

monitoring, emergency response, dam- and
reservoir-system operation, establishing
flood-insurance rates, and engineering and
maintenance of bridges, roads, and other
structures. Most of these stations provide
real-time data through satellite relay or
radio telemetry. The National Weather Ser-
vice, the Southwest Florida Water Manage-
ment District, and other agencies use the
data to maintain water supplies, forecast
floods, and issue flood warnings. &

USGS Geologist Invited to Map Tsunami Impacts in the Maldives

By Helen Gibbons and Bruce Richmond

U.S. Geological Survey (USGS) coastal
geologist Bruce Richmond was invited to
the Republic of Maldives, a nation of low-
lying atolls south-southwest of India, to
help map the impacts of the Indian Ocean
tsunami of December 26, 2004. An archi-
pelago of 1,190 coral islands grouped into
26 atolls, the Maldives has an average el-
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evation of just 1.5 m. Waves ranging from
1 to 3.7 m high were reported throughout
the archipelago, with the waves sweeping
completely across many of the islands.
Because of its low elevation, the tiny
island nation has long urged larger, more
powerful nations to take action against
global warming, fearing that higher sea

6

levels could make much of its territory dis-
appear. December’s tsunami demonstrated
just how vulnerable the low-lying islands
are, affecting all of them to some degree
and making more than 10 percent of them
uninhabitable. The Maldive government is
seeking recommendations to help mitigate
(Maldives continued on page 7)
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Fieldwork, continued

(Maldives continued from page 6)

future tsunami impacts, and its Minis-
try of Environment and Construction
asked the U.S. Agency for International
Development (USAID) for the techni-
cal assistance of a geologist. USAID’s
Office of Foreign Disaster Assistance
(OFDA) contacted Richmond, who
has extensive experience in mapping
and assessing the coastal hazards of
Pacific Ocean islands, and invited him
to participate in field studies to provide
expert information on the geologic de-
velopment of atoll islands and the im-
pact of tsunamis on low-lying islands.
Richmond spent Feburary 18 to
March 1 in the Maldives, working
closely with Maldivean scientists and
personnel from the Ministry of En-
vironment and Construction. The group
measured tsunami water levels, runup ele-
vations, inundation distances, and flow di-
rections. They surveyed topographic pro-
files, measured erosion depths, recorded

tsunami-sediment-deposit thicknesses and
characteristics, and took georeferenced
photographs of tsunami impacts. Still in
the Maldives as of this writing, Richmond
will provide briefings to government per-

Mapping Oyster Beds in Apalachicola Bay, FL

By Dave Twichell

The U.S. Geological Survey (USGS)
Woods Hole Science Center’s research
vessel Rafael, prickling with acoustic sen-
sors, headed to northwestern Florida in
March to probe the shallow muddy waters
of Apalachicola Bay to develop an updated
map of oyster bed distribution in the bay.
Apalachicola Bay is the largest oyster
fishery in the Southeastern United States,
yet its future health is in question because
of the growing interest in damming rivers
that drain into the bay to meet urban water

Fieldwork

needs. The mapping, which is being done
in collaboration with the National Oceanic
and Atmospheric Administration (NOAA)
Coastal Services Center and the Apala-
chicola Bay National Estuarine Research
Reserve, will provide a baseline for future
monitoring of the bay. The USGS is taking
the lead on collection of sidescan-sonar im-

Collapsed building
on the island of Ge-
mendhoo, Maldives,
one of the islands
made uninhabitable
by the December 26
tsunami. (Photograph
from the Maldives
National Disaster
Management Centre,
URL http//www.
tsunamimaldives.mv/.)

sonnel before he leaves the island nation,
and will later provide a written report of
his findings and recommendations. Check
future issues of Sound Waves for an ac-
count of his fieldwork. &

agery, bathymetry, and high-resolution seis-
mic data to map the geologic framework of
the bay and the distribution of oyster reefs,
while NOAA scientists oversee the biologi-
cal aspects of the study. The Woods Hole
“Snowbird” crew headed south in mid-
March and will spend a month conducting
the geophysical mapping. &
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Fieldwork, continued

USGS Research Vessel G.K. Gilbert Helps Secure Super Bowl XXXIX

By Captain Rich Young and John Kloske

The U.S. Geological Survey (USGS)
research vessel G.K. Gilbert, based in St.
Petersburg, FL, augmented security for
Super Bowl XXXIX, the National Football
League’s championship football game
played on February 6, 2005, in Jackson-
ville, FL. The Gilbert scanned miles of
piers, docks, bulkheads, and bridge abut-
ments along Jacksonville’s waterfront
with an underwater Mobile Inspection
Package (MIP) developed by the Univer-
sity of South Florida’s Center for Ocean
Technology (USF-COT). USF-COT has
been developing the system for two years
with funding and oversight provided by
the Office of Naval Research and the
Coast Guard Research and Development
Center. Chief Scientist John Kloske
(USF) conducted the cruises with Captains
Richard Young (USGS) and Dave Ben-
nett (Eckerd College) at the request of the
Jacksonville Sheriff’s Office and with the
support of the Florida State Department of
Community Affairs and the assistance of
the Florida Fish and Wildlife Conservation
Commission. Operations were coordinated
and supervised by the USF National Cen-
ter for Maritime and Port Security.

The MIP consists of a 3D-imaging sonar
and a high-resolution-imaging sonar, a top-
side camera, and a high-accuracy naviga-
tion system. The sonars were mounted on
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a pole extending 6 ft under the boat. Piers,
docks, bridge abutments, and seawalls
around downtown Jacksonville’s Alltel
Stadium were scanned at 3 knots from a
distance of 50 ft to inspect them for suspi-
cious objects that could be explosive de-
vices. During the week before the game, the
Gilbert scanned multiple times more than

s ,
L1 1]
(1 1]

USGS research vessel G.K. Gilbert (50 ft long) running alongside the Holland America

Line’s merchant vessel Zaandam (780 ft long), one of four cruise ships that provided ac-
commodations for guests and dignitaries in Jacksonville, FL, during Super Bow!l XXXIX.
Photograph by Steve Untiedt (USF).
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The Jacksonville Landing, the center
of Super Bowl XXXIX activities, was
scanned by the USGS research vessel
G.K. Gilbert to ensure the absence of un-
derwater threats. This collage shows the
above-water area at night with the below-
water seawall structures that support it,
including those beneath the gazebo (inset)
on the left and along the St. John's River
waterfront to the bridge abutment on the
right. Photographs by Steve Untiedt (USF).

2 mi of the St. Johns River shoreline. The
Jacksonville Sheriff’s Office had designated
these areas of special interest because of the
security risk posed to Super Bowl activi-
ties, including the cruise-ship docks where
guests and visiting dignitaries (including
two past presidents) would be accommo-
dated. The high-resolution images were an-
alyzed immediately aboard the Gilbert and
transmitted in real time to a Command and
Control Center set up aboard the Florida
Institute of Oceanography’s research vessel
Suncoaster (berthed a few miles away) for
further analysis by explosives experts from
the Jacksonville Sherift’s Office.

These data were used as a baseline for
subsequent scans made before the Super
Bowl and will also provide a valuable
database for future events. Numerous
suspicious objects were detected and
subsequently investigated by a remotely

(Super Bowl continued on page 9)
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Fieldwork, continued

(Super Bowl continued from page 8)

operated vehicle (ROV) equipped with a
high-resolution-imaging sonar and a video
camera, which determined that most of the
objects were construction debris and har-

bor jetsam. Remaining targets
were investigated by sheriff’s
divers and found not to be ex-
plosive devices. This approach
reduced the divers’ time in the
water, which is especially im-
portant in the tidally influenced
St. Johns River, where dives

are restricted to short periods

of slack water four times a

day. The sheriff’s office was
pleased with the MIP system
and grateful for our assistance,
saying it eliminated many hours
of dangerous underwater time
for divers in the treacherous St.
Johns River, which is known for its strong
currents, poor visibility, and cold water
this time of year.

Two scanning sonar heads are mounted on the
end of a swing-down pole off the starboard gun-
nel of the USGS research vessel G.K. Gilbert. The
remotely operated vehicle (ROV) stands ready on
the fantail. Photograph by Steve Untiedt (USF).

Alltel Stadium in downtown Jacksonville where Super Bow!
XXXIX was played. Some spectators came in large yachts
that were scanned and checked by divers. Photograph by
Steve Untiedt (USF).

With this successful deployment of the
MIP system aboard the Gilbert to secure
the Jacksonville waterfront during Super
Bowl XXXIX, the results of post-9/11 port
security research and development invest-
ments are beginning to be realized, and the
safety of our ports and waterways will be
significantly enhanced.#

Tsunami News Conference in Menlo Park, CA, Puts USGS in Media Spotlight

By Helen Gibbons

A news conference about U.S. Geologi-
cal Survey (USGS) studies of last Decem-
ber’s Indian Ocean tsunami, held February
17, 2005, at the USGS science center in
Menlo Park, CA, prompted several news
stories in major media outlets in the San
Francisco Bay area.

Sam Johnson, chief scientist of the
Western Coastal and Marine Geology
(WCMG) team, which hosted the event,
led off the conference with a brief intro-
duction to USGS geologic-hazards re-
search, then turned the podium over to the
tsunami experts.

Geophysicist Eric Geist described the
magnitude 9.0 earthquake that occurred
near Sumatra on December 26, 2004, and
used computer animation to explain how
the earthquake generated the powerful
tsunami (see URL http://walrus.wr.usgs.
gov/tsunami/sumatraEQ/). He compared
the subduction zone off Sumatra with the
Cascadia subduction zone off the U.S.

Fieldwork, Qutreach

Pacific Northwest and discussed

the possibility of a large earthquake
and tsunami in that region. Geist
also described new earthquake- and
tsunami-notification technology de-
veloped by the California Integrated
Seismic Network (CISN, see URL
http://www.cisn.org/) under fund-
ing from the California Governor’s
Office of Emergency Services (URL
http://www.oes.ca.gov/). The new
Internet-based application “pushes”
real-time earthquake information
and notices of the availability of
tsunami-warning messages to the
user’s desktop computer; it can be

The December 26, 2004,
magnitude 9.0 Sumatra-
Andaman Islands earthquake
rupture zone is comparable
to the size of the Cascadia
subduction zone.

A Volcanoes

Cascadia
subduction zone

configured to relay this information
by e-mail and trigger both audible
and visual alarms. Notification can
also be provided to cell phones and
pagers, a feature that would be par-
ticularly useful in countries where

(News Conference continued on page 10)

A comparison between the subduction zone off Suma-
tra, where the tsunami-triggering earthquake occurred,
and the Cascadia subduction zone off the U.S. Pacific
Northwest was one of the items that captivated re-
porters at the February 17 press conference in Menlo
Park, CA. (Modified from figure by Pat McCrory, USGS
Earthquake Hazards, at URL http://earthquake.usgs.
gov/eginthenews/2004/usslav/rupture_area-nw.html.)
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QOutreach, continued

(News Conference continued from page 9)

public warning systems, such as sirens,
are impractical but cell phones are quite
common.

Geologists Guy Gelfenbaum and
Bruce Jaffe described the initial findings
of international tsunami-survey teams in
Indonesia (Gelfenbaum) and Sri Lanka
(Jaffe). Measurements of immense waves
(more than 30 m high) in northwestern
Sumatra and huge tsunami sand deposits
(more than 2 million m?) in Sri Lanka,
plus striking photos from both regions,
were among the items that captured the
reporters’ attention. One member of the
survey team in Sri Lanka, Bob Morton, a
geologist at the USGS Center for Coastal
and Watershed Studies in St. Petersburg,
FL, was not present at the Menlo Park

New USGS Web Sites About 2004 Indian Ocean Tsunami

By Bruce Jaffe and Eric Geist

Recently posted World Wide Web sites
present some of the results of U.S. Geo-
logical Survey (USGS) studies of the 2004
Indian Ocean tsunami.

“The December 26, 2004 Indian Ocean
Tsunami: Initial Findings on Tsunami
Sand Deposits, Damage, and Inunda-
tion in Sri Lanka” (URL http://walrus.
wr.usgs.gov/tsunami/srilanka05/) pres-
ents initial findings from USGS scientists
Bruce Jaffe (Santa Cruz, CA) and Robert
Morton (St. Petersburg, FL), who were
members of a Sri Lanka International
Tsunami Survey Team (ITST) that col-
lected data from January 9-14, 2005, to
improve the understanding of the Decem-
ber 26, 2004, tsunami (see related article
in Sound Waves, February 2005, at URL
http://soundwaves.usgs.gov/2005/02/).
The primary goal of the Sri Lanka ITST
was to assist Sri Lanka through the team’s
scientific expertise, especially in develop-
ing new techniques for disaster mitigation
and prediction. In addition to describing
the team’s initial findings, the Web site of-
fers clear explanations of common terms
in tsunami science, the methods used to
gather data during post-tsunami surveys,
and the importance of the types of data the
team collected. It includes photographs
from about a dozen of the areas where
Jaffe and Morton took measurements to

March 2005 Sound Waves

news conference but shared his observa-
tions a few weeks earlier with the news
media in Florida.

Also absent from the news conference
was WCMG team member Bruce Rich-
mond, who was preparing to leave for the
Republic of Maldives to lend his expertise
to a tsunami-survey team in the low-lying
atolls of that island nation (see related
Sound Waves article, this issue).

During the question-and-answer ses-
sion at the end of the conference, Bill
Ellsworth, chief scientist of the USGS
Earthquake Hazards team, joined the ma-
rine scientists to field questions about the
earthquake and tsunami.

The hour-long news conference resulted
in stories that evening on three local tele-

document the tsunami and the sand it de-
posited onshore.

“Tsunami Generation from the 2004
M=9.0 Sumatra Earthquake” (URL
http://walrus.wr.usgs.gov/tsunami/
sumatraEQ/) presents an overview of the
earthquake that triggered the tsunami, seis-
mological aspects of tsunami generation,
and a visual simulation of the recent tsu-
nami’s generation and propagation created
by USGS scientist Eric Geist. The site
describes the tectonic setting where the
tsunami-generating earthquake occurred,
explains how earthquake characteristics
affect a tsunami’s intensity, compares the
recent earthquake with other tsunami-gen-
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vision stations (affiliates of Fox, CBS, and
ABC), interviews on a major San Francis-
co Bay area radio station (KCBS), a front-
page story in the San Francisco Chronicle,
and interest from the Portland Oregonian,
the Menlo Park Almanac (a local weekly),
and the Ming Pao News Service, based in

Hong Kong.

Later that day, Gelfenbaum and Jaffe
presented a lecture on their tsunami field-
work to a standing-room-only crowd in a
large lecture hall on the Menlo Park cam-
pus. The presentation was videostreamed
online to more than 300 additional view-
ers, and an archived copy can be accessed
from URL mms://video.wr.usgs.gov/
science/tsunami05.wmv (requires Win-
dows Media Player for viewing). &

This photograph from
the new Web site about
fieldwork in Sri Lanka
(URL http://walrus.
wr.usgs.gov/tsunami/
srilanka05/) demon-
strates the importance
of collecting data

soon after the tsunami
(cleanup operations
had already redis-
tributed some of the
sediment and removed
some of the debris that
the survey team in Sri
Lanka might have used
to gather information
about the tsunami).

erating earthquakes, and briefly discusses
the techniques and assumptions used to
create computer models of the tsunami.
Computer models are important tools used
to predict tsunami intensity, both for short-
term emergency notification and for long-
term coastal-zone planning. Three anima-
tions of the Indian Ocean tsunami can be
viewed on the site: one near the epicenter
off northern Sumatra showing the first 33
minutes of propagation, a second showing
the first 66 minutes of propagation across
the Bay of Bengal from a view looking
northwestward, and a third showing propa-
gation across the Bay of Bengal from a
view looking southeastward. &
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Staff and Center News

Greg Smith Named New Director of USGS National Wetlands Research Center

By Gaye Farris

Gregory J. Smith has been named the
new director of the U.S. Geological Sur-
vey (USGS) National Wetlands Research
Center, headquartered in Lafayette, LA.
He replaces Robert E. Stewart, Jr., who
has retired from the Department of the In-
terior after 30 years of service, 25 of those
years as director of the center. (See related
article, this issue.)

Smith said, “I am honored to join the
talented and dedicated staff of the National
Wetlands Research Center, and I look for-
ward to building on the important partner-
ships and science programs that have been
a hallmark of the center’s history.”

Stewart said of his replacement, “The
center is indeed fortunate to have Dr.
Smith as a new director. He has exactly
the right skills and experience to lead the
center in the 21st century.”

Smith has more than 25 years of eco-
logical research and management experi-
ence, with a background in population
dynamics and environmental toxicology.
He has worked in Federal research as well
as with a nongovernmental organization
and in the private sector. He has developed
international science programs in fisheries,
invasive species, and ecological research.

Most recently, Smith was the wildlife-
program coordinator at USGS headquar-
ters in Reston, VA, where he has served
in various positions. From 2001 to 2002,

he was the science advisor to the Inter-
national Association of Fish and Wildlife
Agencies in Washington, DC. He was
acting USGS eastern regional chief biolo-
gist from 1997 to 1998 and director at the
USGS Great Lakes Science Center, Ann
Arbor, MI, from 1996 to 1997. There he
managed an ecological-research program
that included fisheries, wetlands, ecosys-
tem processes, and invasive species.

From 1989 to 1996, Smith was a
laboratory manager and later the labora-
tory director for a private environmental-
toxicology corporation in Maryland. The
corporation provided scientific studies
on marine and freshwater organisms and
terrestrial wildlife species to assess the
ecological impacts of chemicals for regis-
tration by the U.S. Environmental Protec-
tion Agency and the U.S. Food and Drug
Administration.

From 1988 to 1989, Smith managed the
U.S. Fish and Wildlife Service’s analytical-
chemistry program, providing support for
research and field investigations involving
environmental contaminants. He began his
Federal research career at the USGS Patux-
ent Wildlife Research Center in Laurel,
MD, after a postdoctoral fellowship with
the University of Wisconsin, Madison.

Smith received a bachelor’s degree in
biology in 1978 from Northern Michigan
University in Marquette, MI. He received

Robert E. Stewart Receives Gulf Guardian Award
Before Retiring After 30 Years of Service to DOI

By Gaye Farris

Robert E. Stewart was named a Gulf
Guardian by the U.S. Environmental Pro-
tection Agency’s Gulf of Mexico Program
shortly before he retired in January. Previ-
ously, he was named Professional Conser-
vationist of 2004 by the Louisiana Wildlife
Federation (see article in Sound Waves,
April 2004, at URL http://soundwaves.
usgs.gov/2004/04/awards.html).

Stewart worked 30 years for the De-
partment of the Interior, 25 of them as
director of the U.S. Geological Survey

Staff and Center News

(USGS) National Wetlands Research Cen-
ter in Lafayette, LA.

Stewart received a bachelor’s degree in
biology in 1966 from Jamestown College
in Jamestown, ND. He received a master’s
degree in 1969 and a doctoral degree in
1971 from North Dakota State University
in Fargo, where his graduate work in-
cluded studying forests, wetlands, and wa-
terfowl in the Turtle Mountains of North
Dakota and Manitoba, Canada.

(Stewart continued on page 12)

n

Gregory J. Smith is the new director of the
USGS National Wetlands Research Center in
Lafayette, LA.

a master’s degree in wildlife ecology in
1980 and a Ph.D. in wildlife ecology and
veterinary science in 1984 from the Uni-
versity of Wisconsin, Madison.

Smith is a member of the Wildlife So-
ciety and the Society of Environmental
Toxicology and Chemistry. He has served
on numerous scientific-review panels and
authored a major publication on the im-
pacts of pesticides on wildlife. Smith was
born in Marquette and now resides in La-
fayette. He and his wife, Kathy, have two
children, Jennifer and Andrew.&

Robert E. Stewart, Jr, retired from the Depart-
ment of the Interior after 30 years of service, 25
of them as director of the USGS National Wet-
lands Research Center.
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(Stewart continued from page 11)

Stewart began his Federal career in
1974 working for the U.S. Fish and Wild-
life Service on national energy policies in
Washington, DC. In 1979, he became the
leader of the service’s National Coastal
Ecosystems Team in Slidell, LA. The
team evolved into what is now the USGS
National Wetlands Research Center,

housed on the research-park campus of the
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